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Investigation of the Creep Failure of Steel SJV/129-55-11-4/1%

results of experimental and theoretical work of other
authors, the following conclusions are arrived at:

long duration faillure at elevated temperatures is
preceded by the formation of a loosened zone with an
increased concentration of accumulations of vacancies
in the crystal lattice; this process leads to a weakening
of the interatomic bond forces in the highest stressed
volumes of the metal which brings about favourable
conditions for forming nuclei of micro and macro-cracks.
There are 4 figures, 2 tables and 14 references,

11 of which are Soviet, 3 English,

ASSOCIATION: TsNIITMASh

1. Steel--Creep 2. Steel--Failure 3. Steel--Mechani~al
properties 4. Steel--Test results

Card 3/3

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

s

6y vw

3,008 19 FMIW FMOLIW 39 woleloy poe SoIFES) DA IEFER UL
poTtes- Ty JO Wi0) &an N sutdewn tsme VGRS IVAI-YOEY DT TSNS
30 TAvarie deel? @t PUITTRIGED 0] NPE JO NTW
‘e seung eUTI) Jo mwyg &N W1 (e 6
jo Wi isean] dead [sewEIg TWINOG Jo MWW |
‘y'n pEe [MFED ‘eecUNIIE jo Imepeoy reqmes Peipends aisco] VU1 ‘PwTIO

‘yem donid mTI-wioEy wnyy setaiant
-ii1-Po1 WM M (P A n)
stneww jo ww ap3 o) ponem Sidwd v nesud o ag
vy fHoeepuadag 011y o+
La m¥saiyg dsa:r am PETETRISIMD O POTIEN stydwp "wcg *

“papsueTy I

ponadBos >TITRIEMIME] &N JO Jusdioiesop W7} WO 1WENOTS EFT) SR e

saminainrm PUlialee; pWe PoTgouend jo NS &G ‘prdPTIGT] &IV

viuaPe TEEOIIITTY FO TY PER LI ‘Rn ‘om ‘p pe 1B $2 TPER 1D ST flmwm

-trecddy 118 LIOTTY =20~ 109 JO wotiivoluce wl €1 cdea
wnieoty pev umebmy

30 AemEE) FTEVLIRA D IA wLOTTY @W 1A v ey ,sww]

0
spamotmos STTTWIERIIE] ‘| 1eeyig) €L vug ~UW pee .—.-_ = ..u&,
o Jﬁ&\

¥ ‘[swoeix TElEEnW DY reolally jo METIVD

-1affoc pEpP® 30 1DRJE @ O} waay? s1 sjrwnlss TVTaelp

‘Wf30°1 PR (RRGZ N -n.o PR TR TR B (R . A

IBge ‘W20 fSimenx v jo sLoTTe jo seTisedaxd YW TERRE e

d 3 oM TWInaEiiedrs JO SITREAL rswerd Jomve ey
eLoTTy even-1EO1g Jo $OTMI

aeldoy jo wemiyvl [esourix TWIRRQ Jo mywrpewo] “d°8 T oT

‘pESTROSTY ¢] WENTENTS PR

wmiewa iy ‘wnreq ‘eRieEmToo ‘eruopa YR ‘WnPERY JO IERCER TTW 3o WU
~x1 ey ctamiwdiB®y piwmsste DU Temiow 39 setiietosd YU aNB IS
o W emose wess g1 fimwrzosdde pee (moTe 1esosed Oy & €2

1A SLOTTY MW Jo NTEITISWO JO WM &N smdiTismy] Jomme g

—— LTIV W~

«
| ‘O] watniral "IN pee ‘[Joeseyayy pER ‘esousiag TR 3
LABGYED IVl OV FEWEOR
oOENLOvnre ‘SIIES oY EALOTTY GSTERI~NYE 40 tIIOTY "I MO
‘geens (OTITEMINE)
ﬁuolﬂu&u!-uolﬁlill
tsal jo souspesdep o soxfYOUe JUmwe o
i sTmm 3o seswITIALE -{SESESING TWTWRE JO Sli-...ﬂﬂ%’
MUAGED & FES

ey go siniyy pEe ammowng e W o ivolmy  en
(3%, [T 2 %] o asag] “1°I

I1Szx3 vee (STaTIaed) g
-p e WlIWIaIp Ty

~ePtOTAI® & JO TWES AOTTU} S&DAIY W ‘Deolie®m are oty TTvsRsel

- d”u’v.ud are spori @ FUTISe, iSO PUY ‘uamy? o] sameserd PTE-ENTR

pew QY JEpor peEn STYIINIWE [Pl O esorzedard 3o wTIWTES 6

‘rleeye 1TERSTIMI-IONG jO JoENnAII 196g PUe versonpasd s pwe ‘SELLeT

“rv ‘eouwasiee: 19ec jo sErFTcosd miA TR PETITLIY L ‘ryverd Jeand w3

s @IU 3¢ LITKISTOS pesm STELINW JO mPrans «n W PWLIING
19 SUOp BiBa JO SITRAM) SBQLIdEID SFTDILI JO sofoeTIee ST  (WWEEAOD

-Srvrreres TWINAW jo sertgosd FuiLpnie s0oTAm FISTT TEWTIERpe Ty
30 siequam 33Was 02 TRJeUm sq STV SWR 3]  “ewORIWMS aeacd pes emnEwPUY
sjodm PUS ISTIOL &3 Jo SEIMRICAW avwrd jo
PO s TISTT GaTEEsa: JLITAUSII JO wismica 10) poponTy

o, Yeuleg g ¥ IPUITW Yool DR PUTRIGR TR

w» armwny] & v FUIPerw fwmarmy *d v 1°Dg *Goxg fwacvmal VB tepnag
PeTTIGN 40 DY (880U TWITMR J& AWIPTO ‘wteyssctawional ‘473 W

sfiusransdn alomawln
y Fulsoscaly TWOTI TOW

» Ly esgodiae galwraxessosd 3 TATH® , T M WAOPIT SR~ OUUINW
poe wiissTmox wSwmoverd wn ‘WEn  teey

“pmoial

swrdoo 000'y  -Per3eeTy 4T wmawisg ({6 ‘T {fpnag) 193] teelamm)  645T

gPores ‘acoeaw (#9T213JY JO BOT30ETIOD feTViimw Funisieai-ioW 30 eI
~deag PUe armoniig) [XIuioqs] faoTvHiNw £ doswr Loas 3 ']

it albiisooiaves 1 1i¥crotmin Imyieul AIue, 1. > &L, T

CoTR/ACE 20LIALIOWIS 300- 1 EVad

CIA-RDP86-00513R001134!

APPROVED FOR RELEASE: Wednesday, June 21, 2000



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 2, 2000

PHASE 1 BOOK E:PLOTTATION 80V/3790
Tula, !bkhe.nicheskiy institut

Vliyaniye obrabotkd na struktury 1 svoystva metalla; sbornik statey,
(The Bffect of Machint on the Structure and Properties of Metals;
Collection of Articles » Moscov, Oborongiz, 1959, (Series:
Its: Trudy, vyp. 11) Fo. of coples printed not given,

Ed,: M.A, Krishtal, Candidate of Technical Bciences, Docent, R4, of Publishing
House: 8.1, Vinogradskaya, Tech, Bd.: V.I, Oreshiina, Rditorial Board: -
8.8, Petrukhin (Chairman) and Resp. Ed. of 8eries,Director of the Institute,
Candidate of Technical 8ciences, Docent; A.G. Gorst, Doctor of Chemical 8ciences,
Professor; A.I, Lampei, Doctor of Technical 8ciences, Professor (daceased);

M.A, Mamontov, Doctor of Technical 8ciences, Professor; A.N, Ter-Miartichyen,
Candidate of Technical 8ciences, Docent; V.D, Rozhkovekiy, Candidate of Physics
and Mathematics, Docent; D.q, 8olomentsev, Candidate of Bconomic 8ciences,
Docent; A,Ya, Shaydenko, Candidate of Technical 8ciences, Docent (8ctentifyc
8ecretary)

PURPOGE: Thig collection of articles 18 intended for scientific and technical
personnel in the metalvorking industry,
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The Bffect of Machining (Cont.) 80V /3790

COVERAGE: The articles were prepared by members of the Department of Physical
Metallurgy, Tula Mechanical Institute, in conjunction with members of other
departments and industrial personnel, The book deals with the effect of
various conditions of heat treatment and mechanical treatment {shot peening
and coining) on the structure and properties of ferrous metals, Proper
conditions are indicated for annealing malleable iron and extending the life
of machine parte under cyclic-impact loads, HNew data are given on vorking-
cut a method of internal burnishing with the use of mandrels, In addition,
results of an investigation of the distribution of elements in alloys are
precented. References, chiefly Soviet, accempany individual articles. No
personalities are mentioned,

TABLE OF CONTERNTS:
Preface

Mirkdin, I,L. [Doctor of Technical Sciences, Professor] and
B.P. Rikman [Candidate of Technical Sciences]. Applica-
tion of Local Spectral Analysis to the Study of the
Distrivution of Elements in Alloys
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The Effect of Mechining (Cont,) 80V/5790

Glebov, A.D, [Engineer]., Bffect of Various Methods of Work
Hardening on the Cyclic-Impect Strength of Steel

Extensive experimental data are given on the testing of steel

of various types for durability under repeated impect, Treatment
suitable for increasing the durability of hardened and tempered
parts 10-15 times is discussed. One such effective method is
shown to be coining.

Mirkin, I.L,, and T.A, 8irenko, {Engineer], Investigation of the
Burface Layer of 8teel Formed by Internal Burniashing

This and the following article deal with the mechanical properties
of the surface layer obtained under various conditions of burnishing.
Extent of plastic deformation is determined, and diagrams of residual
stresses along the cross section of specimens treated with mandrels
are constructed, The effects of megnitude of interference and of the
material of the mandrel are discussed.
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RIKMAN, E.P., rand. tekhn, nauk

MIRKIN, I.L., doktor tekhn, nauk prof.;

nalysis to {nvestigate the distribution

Using local spoctrum a Ty T Vel 159

of alemsnts 1n alloys. (MIRA 12:12)

(piffusion)

(Alloys-—Spoctra)
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MIRKIN, I.L., doktor tekhn, nauk prof,; SIRENKO, T.A., inzh

8tudying the state of the 8

urface ls
8teel over a punch. Trudy yer produced

T™MI no.11:32-45 's9,

(MIRA 12:12
(Steel--Cold working) (Surfaces, Deformation of) )

by drawing the

o
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MIRKIN, I.L., doktor tekhn. nauk prof.; SIRENKO, T.A., inzh.

Investigating the effect of initial microstructure and technological
factores on the state of the surface layer produced by drawing the
ateal over a punch. Trudy T™I no.ll:z46-65 '59.
(MIRA 12:12)
(Steel--Cold working) (Surfaces (Technology))

A,
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 AJTHORS : __ MiBkbmp=Fr T i:.ar, L. 7.

On Some Particular Featurcs of tne Lecal Analysis ot Complex
Alloys
Izvestiya A«adumii naaux SUS&. S.ri,a fiz.o rora,a,

Vol 23, Ur 9, pp 1157 - 1159 (JSui)

The distribution of chemical elezents over tne ctruictaral
componerts of alloys, the grains of solid sclations and their
boundarics, in diffusicn layers, and i{n welding seams is
mentioned in the introduiction as being a problen of the i:.-
vestigation of all:ys, and it is said that local specirc-
scopic analysis zakes it pogsible to sclve this prob.ez. Ref-
erence is then made to ar carlier paper by trne two aathoers
(Ref 1), in which the sample wn3 counnccted as catiude and

the high-frejuency altcrnating current was rectified by rerc-
trons. Special inve:stigations showed that a blackerning zf

the spectral lines is caaised only by the vapors conveyed fromx
the central zone of the crater into the spark szace. The
qiantity of evaporated sabstarce thus analyzed is not greater

e

than (1 - 2 ).10" g, because this central zore has a c:ia-

-
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Cn Some ParticualaT Featares of tht pLocal analyosis 5o/ ar-23

of Comple
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x Alloys

y 0.08 mm. In this pind of annlysis the cischarl
alized by ccating the clectr de with an tronakatorl
A microscop® {s used foT the purp?s€ of finditd
tullogruphical checking
he dh:ermkuntlun Y
cgjum cont® . i srrengln
ctroscopic an
ged VY the atractare

regults is proached. Two pcssible caases °
nentioneds 1) The aon-uniford jpation
the gtructural compcr.entse ) srerent
evaporation of the clenert arica3d pr.ases
allcys- In high-freqaency diecharg®s e latter 5 of n¢
importarnce as showh oy experi;en:s. Tre ncn-¢n;fﬁr: ii8* Ti
pution of elements may ©€ investigated py the atdvc-des:r~z
localized spectroscopic analysis ard, 1irn conulasiths seve
examples of sach investxgutions are aigeaspeds in
connectior the distrithion of mapnesiad in
gtrong sast reolh and in magnesiim-containing cast
quantitative analys¢s of refractory allcys aTe Gui s
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On Somie Particuiar Feataires
of Coaplex Alloys

Special samples were used tfor the fnveatigation f tne drifasion
layers, consisting of metal suarces and metal scivent. The
curve shown by figare ¢, which deccribes the cistr
mclybderam irn its diffusisn in pare 1ron, waae it pussible
to calcalate the diffusiorn coefficinnts. The cdiffunicn =l o
in pure Fe was investizonted by means cf the trucer methcd.
There are 2 figures, 2 tablesqand 4 Soviet refercrces.

e 4 ¥
PRIV SN i

ASSOCIATICH: Tul'skiy mekhanicheskiy irstitat (Tula Mechanics Irnstitat
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{ FRER ¢ wEiernr i (it N AR T S

) EIRKIH.‘_ I_ZI:L doktor tekhn.nauk prof.

Atomic mechanism of aging of composite heat-r
- eai t‘ B .
[ Prudy) TSNIITMASH 100 100:9-25 ‘59, (KIPA. 1;:7;110”

(Heat-resistant alloys—Metal lography)
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PHASE I BOOK EXPLOITATION Sov/43uy
Soveshchaniye po teoril liteynykh protsessov, 4th

Kristallizatsiya metallov; trudy soveshchaniya (Crystallization of Mstals;
Transactions of the Fourth Conference on the Theory of Casting Processes)
Moscow, 1zd-vo AN 8S8R, 1960. 325 p, 3,200 copies printed.

Sponsoring Agency: Alademiys nauk SSsR. Institut mashinovedeniya. Komissiya po
tekhnologft mehinostroyeniya.

Resp. Ed.: B. B. Gu.lyayev, Doctor of Te Professor; Ed. of
Publishing House: v, g8, Rzheznikov;

COVERAGE: The book contains the transactions Of the Fourth Conference (1958) on
the Theory of Casting Processes. [The previous 3 conferences dealt vith
hydrodynamics of mo)ten metals (1955), solidification of metals (1956), and
shrinkage processeg in castings (19575]. General problems {n the crystal-
lzation of metals s 1ncluding the crystallization of constructional steels,

Card 1/8
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T C
rystallization of Metals (Cont. )
30V/4344

alloy steels
discussged,
students, .
understan - and t
of forro ding of contributions te t:ir
also men . ory of crystallization
V. Shubn
the Planning of m%uc}fkg: is
ral of the articles,

TABLE oF CONTENTS:
Forewvord
Gulyayev, B, B

I«V'llbov, B. Ya.
in large Volumes

&rﬁin! I. L.

Card—£/g-
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\‘\

KISLYAKOVA, Ye.N. [translator]; MIRKIN, I.L., red.; BERLIN, Ye.N., red.
isd-va; DOBUZHINSKAYA, L.V., t ekhn.red, ’

(Investigation of heat-resistant stesls and alloys] Iasledo-

vania sharoprochnyich atalei i splavov. Pod red, I,L.Mirkina.

Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po chernoi { tavetno!

me tallurgii, 1960, 352 p. (MIRA 13:4)
(Heat-resiatant alloye--Testing) (Steel--Testing)
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. MIRKIN, 1.L.; TSEYTLIN, V.Z.

Effect of constitutional equilibriun on heat resistance. Issl. oc
zharopr. eplav, 6:26F-277 160. (MIRA 13:7)
(Heat-resistant alloys) (Phase rule and equilibrium)
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‘ ‘acimcea,i Protaaanr) 3 lﬁrldn I.
:-.mm, Lo . (Omdidato o?'ﬁa%nf—*

,"forggg, t.urbnlne rotor, chrmium molybdenu‘m“ |
_lﬁ giigh ohrom:hm steal, &’291,steel, l-:I257

gings fi with digk -
anadium steelagf the types Re2, R-2H,
- m, Fooom " t Fo:l turbine casings and armatares, ateg HKhH{n.F.nz::?r
i 8. & tens eetrengthantheorder £ 8 kg/mn, For ¢ bino".r
th-ohromiumtsteells of the types EI-756, 21-802‘,4’31-757,{’7&1(1 EI°-12'91m‘are |
[hese stesls-satiefy vary wall tbo requirameﬁﬁ'm high durability -
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2+ Mo dtresa-rupture strength of these =
stos) ecommended £ "_1Aumﬂgaf;bt_‘aeé;iﬁ':kg/ﬁfzza:a;(:goggf’ghé ' o
st:l 12 15:,-'1'10, -and 053- 0‘.5%:_‘1_,?34’%9 stress-rupture sizrengt;h.gg'jx O’
T o Ll 1 kg/emls) i EPU (0,20 £ 0,30% €, 1.0 - 1,58 Gr. 0.8
, 2% W), and EP182 0,17 - 0,21% C, 0.9 = 1015 .
and 0. > - 12%'1‘1). . For eteam pipes, preht;atérj
¢ 8tsels of the types EI-257 and 1Knify:

B1-257 and X gre
power units, it is |~
? Fueals and ro of the

+ Orig. art. hess 1 table, °

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



'3
: Wednesday, June 21, 2000 CIA-RDP86-00513R0011

B8 19

PRSI
e

"APPROVED FOR RELEAS

RIS T T ORI R LRI :

3/137/62/000/006/092/163
A16C/810)

AT"THCRS . Mirkin, 1, 1., Krishta., M,

TITUE, The therma} mORTIty ot utums 1. Lo v

R

FERLODICAL . Referativnyy znurnal, Metal;urgiya, Do 1960, 7, abstract 5143
(In cilection: "Issled, novykh zharcpr-chr., Sp.avov dlya energe -
tiki", Moscow, Mashgiz, 176., 5 - 32)

DT Review, Discussed are the mechanisms . f 4lff st i the diffus! p _f

e palte exchiange, a.ong the vacancles, a_ong the intersti:es, and the annu,ar

Yffusion,  The resuits ~f work carried out on the determination of concentrat{

* vacancles by the methods - e of alloys and

f the I{nternal friction are presented, The effect of the voelumetric factor -n

the 41ffusion »f elements dissolved by the principle of interstitial atoms (5

“erislidered, As regards the Jd1ffusi.un of H, N, ¢, am B, 4 linear dependence f

Lhe energy nf activation an the atomic diameter of the elemert wasg detected Iir ///

A-Fe. In the case of 11ffusiosn along the Intersti es, the valence of digsolved —

~lements has a secondary importance, The ‘iffusicn of eflements dissclved {r

[
ARt

- - 13R001134.
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5/137/62/000/505/c73/ 156
ACO6/M101

Mirkin, T. L., Tseytlin, V. Z_, Morozova, G, 7,

Internal frictlon and shear modulus of some pure metaln-compon ity
of heat-resistant alloys

P ULICAL Referativnyy zhurna! Metallurglya, no. 4, w17 abeteac e o

{V sb, "Issled. novykh zharoprochn. splavov «iya cnergetinl”

“oscow, Mashglz, 1961, 3 -48)
THAT: The method of a torsion pendulum on an improved PKQ -o (RKF-.
ijevice was used to study the temperature dependence of fnterna) friction wul o
~f pure sotals: NI (about 99.994) . AL (99.9998) and Mo (7. 9%) . The measure-
“enals were made on wlre specimens of 0.8 mm in diameter and 300 mm length a* /!/
.- 2 cps proper frequency of the torsional oscillations, ©n
ing tre temperature dependence of internal friction of pure Ni,
revealed: a) a "low-temperature" peak within a range of 100 - 2G0°C caused by
ferromagnetic striction phenomena; b) a "medium-temperature" peak witnin the
300 - LoOC range, connected with the relaxation of stresses along the grain
boundaries in viscous slip; c) a "high-temperature peak” within the 700 - 800°C
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nterna: friction ang shear modulug, AOOG/ k1007

e obg b 5 ts of Interna: friction in the annea; jn, Froe gy
of Sirongly deforned i the nature of thtg Peak has not been ag yes vlnri:{vﬂ_
dring tia Anrealing Process of Strongly deformed Nt (to a90g and ~are)  ghe
‘nterna; friction level 15 AN increase af tie annea, ;.
terperature from 5 "medlum-anperature prax"
of interna; s Ling Lemferan, re
ap ot : 1 . act that intensive
e > 9500C, ANd the rize o
- 9500C is app ly Connected with

g Cemperatures.
“esendence of G withy Ci o int, 15
exzlalined by the ferr T . -hdence curve o e
tne 1nternal-friction temperatyre of A;, only one Interna) fricvion P°AK war
Tevealed {p the range of 10c - EOCOC. predetermined by stress relaxati.ng ALong
e grain boundaries. An increase in
temperatures to sizes, commensurable with th Spe S, reduces
Feguiarily the height or the interna] frietion peak depend-~
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AUTHORS Mirkin, I, L., Tseytitn, V. z2., Murnzova, 4, o,
-—

TITLI,y Ari 'nvestigatinon or the Interma; friction und tre shear modulus of
sinary nickel ailoys

t ERTTLIZAL, Referativnyy zhurnal, Metaliurgiya, no, i, 195-2, 17, abstract 6175
(In coilection: "Issled, novykh zharopre.. .. 5p1vov dlya energe -
ikl , Moscow, Mashglz, 1+, 43 - AG)

TT Investigated was the magnitude of internal friction ool and the
fluare magnitude of the frequency of vibrations f¢ (proportional to the shear

T>dujug) in relation to the test temperature for solid sclutions of Ni-Cr, con-

taintng ¢ - 25, Cr, and for Ni-A: alloys contalning ¢ - 7¢ A3, NiCr alloys

WErS Jacuum smelted, and Ni-A: a: ere cf argon and in air, The

‘nzots were forged into ro vere cold-drawn {nto

wlres with a diameter of 0.8 mm.

ROOT fop 3 hours, and samples ; emperatures of A0C - V//
“¥77 . The tests were carried -ut at 20 - I5CC with the help cf g PKP -MUue -

ard 1/

- - 13R001134.
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8/137/52/060/006/095/ 143
.rvestigation of the,., ALAO/RL0]

{R¥7-MI_) apparatus, Presented are the curves of ¢ ! and 2 of the alloys In
re.atli~n tn the temperature, A great effect of the content uf Al and Cr in Ni
t thy temperature relations of Q7% and £2 was noted, The low-temperature peak
t Q'l shifted t» lower temperature ranges and completely dlisappeared at 5% Al
ant 2,%% Ir, This is caused by losses <f the magnetic properties ~f Ni when
a..77ed «1th Al and Cr. Also observed was a decrease or disappearance of the
an-maly !n the temperature dependence of the shear modu.us during allocying, wn!.rn
wag due t_ the AE-effect. The rise »f the ¢~ cur:es and the high-temperature
pear { Internal friction shifted by 200 - 800°C to higher temperature ranges
lirine ailoying. This is explialined by an increase »f the bord strength in the //
211 solutlon lattice during alioying within the given limits, .

A, HBatarer.

Ac-tra ter's note: Complete transla 1on]
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AUTHORS: virkin, 1. L. noctor of Technical Sciences. prcfessor
and Fantayeva, M. 1., Engineer

TITLE: Some peculiarities of the kinetics of rrecipltation
and growth of Lawes-phase crystais 1n cust austeni®tic
gteels

SOUKCE: moscow Tsentral'nyy nauchno-lss;edovafe;'skly ing*1l-

tut tekhnologil 1 mashinostroyeniya crrudy L, Ve LU
1061 Issledovaniye novykh zharoprocnnykrn splavov
dlya energetikl, 111 - 119

L 4
7ZXT: ‘'he properti- s of 4.spersion hn: " enInNg refractory a.-0YSs
are determined Lnrgely by the lype of - - rfgthening pnoifss *he
degree Of dispersion und the way 1n whil.. they rei.ct Wil tne ta-

gic solid solution; they are developed 1. r-ely Auring rreciplta-
tion of the gecondary stages from the soiid sotution In this cor-
nection, a study of the xinetlics of precipitatiorn arnd growth of
crystuilites n{ the seccndary phuses, and of the changes i the

cord 1/5
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Some pecu.liarities of thre

structure uni
thelr precipitation was curried out

approxim.tely 1dentical compositlcns,
cortent (1 and 2 5 % respectively), were invest.. atel
structure of botn alloys after wi;.ter-quenching from
of a solid solution and coarse primary rrecipitates; the
NbC arnd the Lawes phzse

according to X-ray analysiu, are

The X-ray structural analysis of
Kogovaya, Yu G SOTroklna

by R N
analysis by V.P.
of a-ray Structural and Chemica.

supervision of S A Yuganova. In
ties of the kinetics of
0f the Lawes ph.cze the

Lours)
astudied Af*ter each hiat treatrent,
the secondary uh:ce per 100 fie.is
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S/£90,6./101,77"
Some peciliarities of *pe .. De.7,/ D7y

(total surface = 0.9 cm2), Was “our el This enabled *ve legree
aniformity of distrivitisn »° *he -Tystalllles ani *hetr numter X
unit area to be assessed The diamter of 25C - 60" p .r+:.-leg Vs
-measured =fter euch heo! ‘reatrent From the res.. ‘s sbtained,
distribution curves were pio‘ted and the standard crycta: diame-
ters determined. It wus founa that: i) The 1ircre-se in the n.mher
of seconduary Lawes phase crystallites increases on tempering the
quenched metal up to 850-900°, and preferential growth of the cry-
stallites continues up to 900-9509. The maximum number of crys‘al-
lites in alloy B after 10 hours temperjing was ‘.5.103 cp2 of mi-
crosectior area, and 1n alloy B2. 12.10 The muximum standard “ry-
stal ite diameter in both nlloys wus eimtlar, being 0 35.0.9 4,

2) Intense precipitatior. of crystallites of the secon.-.ry Lawes
phuse takes place in the range B50-9500 4) Tpe ivtensity of prec:-
pitation of the secondury Lawes phise 4. crepseg somewnat on o nue rg
at 750° but in the rance investiguted 411 not result i 1 consy -
derable growth of the gecondary Lawes phase, ~rys‘ta..ites fter
500U hours., 4) An increase in the number of crystai.iltes of the
secondary phase, caused by increasing the tempering temper:ture or

Card 3/y
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Some pecu iarities of the D217 Dty
the duration of 26210, 18 acconpanted by an o in e o “eoor
homogene *  of their distribution In the budy of the mctul; ' Dy-

ring lengthy ageing at /50%, the W content of the second.ry Lawes
pnuse 1ncreases and the Fe ~ontent decreuses somewh .., o) The nuri-
ness of alloys strengthened 0y the Lawes phise 1epends on ~he num-

oer of crystallites per unit vo.ume The hardness :ncreases abrup* -
iy_with an increase :n the number of crystaliltes up to 40u0-5u0us '}
¢m<, and on an further increase in the latier, continues to rise

4t a consideranly iuwer ruate There are 5 figures, 2 izoles and 4
references: 3 Soviet-olo. and , ncn-3Soviet-0loz  Tne reference to

the English-languuge ‘ublic tiun reats as foi:ows: m Hansen, Con-
stitutions of Binary Alloys., New Yorxk 19%6.
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some pecullarities of the ...

Tuble 1. Chemical composit on of the alloys investigated c.
Le rrd: 1 - Tame of alloy; 2 - B; » - B2.
Tath e 1
Xumuaeckul cocTas KCCACAOBAHKLX CMAABOE 8 %
! |
‘Ob,oauunne cnaand C Cr \ NI l w l Nb \ St Ma ! s ‘ g
]
e
@b " 008 1580|2436 550 097 035 036 0020 0017
b2 10.(\8 16,05 24.12 530 252 032 034 0,007 0011 ¥
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AUTHORS Mirsxin, I.L., Fanteyeva, M.I1.

TITLE: Properties of cast austeniile niloys with Intormotallic hardening

PEAIODICAL: Heferatlvnyy zhurnal, Mashinostrcyeniye, no. 10, 967, 19 abstract
108112, (V sb. "Issled. novykh z.aroprochn, splavov dlya energetinl” .
Moscow. Mashglz, 1961, 178 - 191)

T=XT: The authors present the results of investigating the snort-term

{m, - 50°C) and long-life (700°) strength oi alloys of the Fe - 6Cr - 2541 sys-
tem, alloyed with W, Nb, Mo, T1 and Al, subjected to intermetallic hardening. Tt
15 pointed out that an alloying of the alioys b, Mo, T1 and Al does nol siuw any
different results concerning the short-term strength and hardness of hardened
stee.5. Tne phases segregatlng during tempering cause a considerable increase

in, strength. The long-life strength at 7009C of nearly all tested aliloys is tre
sare, i.e.,, at 700°C ror 105 hours ~ 100000 = 0 - +2 kg/mme. A8 to heat resist-
ance, the tested alloys approach the Ni-alloys "nimonis" 80 A and 3A607A (EI6OTA].

_ibstracter's note: Complete translation]
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AUTHORS: Mirkin, I, L., Tereshkovich, A, S.

TITLE: The properties of cast austenitic steels with a carbide and mixed
hardening

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 9. 1962, 20, abstract
9A125 (V sb. "Issled. novykh zharoprochn, splavov dlya energetiki".
Moscow, Mashgiz, 1961, 192-204)

TITLE: The results are presented of the determination of hardness (HB) ,
toughness and long-time strength of austenitic steels (20 - 29% N1, 13 - 168 cr)
alioyed with W (2.6 - 6%), Tt (0.73 - 0.768)., Nb (0.89 - 1.06%) after continuous
exposures to different temperatures (650 - 95000) for securing the formation of
two types of hardening phases, carbide and intermetallide one (of FeW, type).
Nn the basis of the strength data optained the conclusion is drawn that the
promising alloys for a further development as material of cast turbine elements
are alloys with a mixed type of hardening; such alloys have a high heat-
resistance and a sufficient stability of the structure and properties,

lAbstracter's note: Complete translation)
Card 1/1
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AUTHORS:  Mirkin, I.L., Doctor of Technical Sciences, Professor
nnd TseytIlln, Vv.Z,, Candidate of Technical Sciences

TITLY.: The Structural State and High-Temperature Strength of
A\lloys

PERIONICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1961, No.2, pp.2-11

TEXT: Based mainly on previously published works of both Soviet
(including the prescent authors) and foreign rescarchers, this is an
exposition of the prese state of knowledge of the relationship
betwoen the high-tempgrature strength of alloys and various
featurcs of their stpucture and constitution, It is pointed out
that at temperatur near the melting point, where diffusion
processes play thy predominant part and where quasi-viscous- flow
of the metal takés place, the chemical nature of “he alloy which
governs the styéngth of the atomic bonds of the atloy matrix is
the main fac determining the resistance to deformation and
fracture. owever, at tempoeratures far below the melting point of
its high-temperature atrength depends mafnly on its
- state; in the case of components operating under streess
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The >tructural state and High-Temperature ctrength of \lloys

at high temperatures for long periods of time (up to several

hundred thousand hours), the kinetic factor determining the ability \X\
of the alloy to retain its initial structural state plays alro an
important part. Alloys, in which procesasesof diffusion, coalescence
and interaction between their constituents take place at a
relatively slow rate, retain their high-temperature atrength for a
relntively longer time and are characterized by relatively clower
rates of creep and retaxation. The initial atructural state of an
alloy depends on the composition and constitution of the =olid
aolution matrix and other phases present and also on the
distribution of those phases and interaction between them, The
high-temperature atrength can be fmparted to o 40lid solution only
by the introduction of alloying clements which increase the strength
of the atomic bonds, alow down the rate af diffusion (pnrttcnln;‘ly
sﬂlt—diffusion) processcs, rajve the r«cryatulli?ntinn‘temncrnturc
of the solid solution and increase its yesnistance to shear,
Introduction of several atloving elements(e.g. V0, v, Cr, Cq,olc.)
ie more effective than a large addition of one clement only;

Card 2/ 11 )
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11, however, the allosy ine aldditions are to rerform therr ffundtion
they have to be pre<ent in concentration higher than their solid
colubilitv limit . This 1< 1llustrated on the example of a nickel-
chromium alloy. containineg 5% Mo - W  and 3% Fe. whose relaxation
stability at 7200°C was 1ncrerased twofold after its niobium content
had been increased from 2 to 4%, the latter figure being higher
than the solid solubility limit of niobium in this allov. Another
cxample is provided bv the age-hardenable nickel-chromium atlova
containine aluminium and titanium, When solution-treated 41 lnve
of this tvpe are tested at hrech temperaturea, their strength
remains relatively low until the beeginnineg of the precipitatien o
W osecond phase the rate of deformation tn the inittinl stace of ¢h.
test for solution-treated allay being three times hrgher than that
of age-hardencd specimen, The resulis of experiment s «ondog t e

in the laboratoriecs with whirch the preaent authors are ae-eo. it eoef

where a large number of N1 “r ol love and anstenitic steets
containine 8 to 40% \i wit some other alloving elemrnts have heen

Card
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The ~tructar i tate and ihieh-Temperatuee Strenecth ot

studied have contairmed the view that satisfactory hich-temneraturs
Strength vv posaessed ontv by heterogeneatns allave and «toelw ar hbv
super-aaturated <colrd cotutions an which “eccond nhiases can b
preciitated at etevated temoeratinr e . The ymportance of thy -
Factar s algnsrrated an the oxample of an Fe-base allov containinge
Vowmaath oand warthoat Me oand W Addaitry s, nrecent an

Tér o - And

Tarjous concentratrons T time-to-rupture At Ten e
Dy

the apnlied <tiese ot 12 kg/mme  was determined ftar theae alblyvs.

the propoartion ot the mrecigitated phasea (whose romposttn

-,

v v
rorreaponded tao the eoncral formuala Me ., 2t e Me Me (e
230 6 n n

present an theae allove and separated by electrolvtrs dia alut)on
af the apecimens . was mea s, The resulea v renrodites d an
tig. 3. where slhY s plorted againat % of the rpsolobie vy crdue
represent aing the rpntermetad ] g compounds prevent tn the allovs
wtunddpend o the sam. chemical and «trvus tueal hetorogens cty of o
solrd o uti1on mav Ay erss by oaf e ceSstEtancs to pliv sty
deformat 1an | us the hieh -1 ture «trength ot an<stengptac
tard b/
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The Structural State and High-Temperature Strength of Alloys

L
(18Cr - 8 Ni) steclg is considerably reduced in the presence of
free ferrite. Precipitation of the ferromagnetic a-phase can
also take place in a homogeneous steel, containing 14% Cr and
14% Ni, with the subsequent deterioration of the high-temperature
strength and relaxation stability. All other factors being equal,
the long-term high-temperature strength of an alloy at sufficiently
high temperatures and low magnitude of applied stress increases
with increasing grain sizxe of the initial structure. This effect
can be attributed to the fact established by Rachinger (Ref.7)
who has found that at sufficiently high temperatures (higher than
250°C), 85% of total deformation of aluminium takes place along the
krnin boundaries, which means that with decrcasing total grain-
boundary area, the possibility of plastic deformation by movement
of atoms in the grain-~boundary regions decrcases. The high-
temperature properties of alloys are affected not only by the total
area of the grain boundaries, but also by the nature of their
structure, According to Mott (Ref.6), the lower the degree of
lattice distortion of the grain boundaries and the stronger the
Card S/11
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The Structural State and High-Temperature Strength of Alloys

atomic bonds of this lattice, the higher are the resistance of the V{
grain boundaries to deformation, their high-temperature strength
and, particularly, their plasticity. In the case of stecls, the
chemical nature of the precipitated phases is the factor governing
their high-temperature properties, If the service temperature
exceeds a certain critical level, it may be necessary to change the
chemical composition and/or crystal lattice structure of these
phases for the steel to retain its high-temperature strength.,

Thus, in materials designed to operatec at 550 to 570°C, alloyed
cementite plays the predominant part in imparting to steel its high
strength, carbides of the alloying eluments being of sccondary
importance. However, at higher temperatures, the iron-base
carbides cannot ensure satisfactory high-temperature strength of the
steel. At temperatures between 570 and 700°C, chromium carbides
are the essential strength-imparting phases; they consist mainly
of trigonal MeyC3y (at 580 to 600°C) and cubic Men3Cg (at 600 to
650°C) carbides, At temperatures higher than 750°C, the carbide
phases are less effective in imparting the high-temperaturec strength
Card 6/11
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The Structural State and High-Temperature Strength of Alloys

than other intermetallic compounds, and alloys based on metals

. other than iron have to be used in this temperature range. Thus ,

. for instance, the predominant part in imparting the high- temperature
. strength to Ni-Cr alloys at 750 to 900°C is played by a phase of

. Nig(Al,Ti) type. In the next paragraphs, the authors discuss iL

! greater detail the part played in steels by various alloying

" Additions, They point out that in steels designed to operate

'at 300 to 350°C, the attainment of satisfactory strength can be

. ensured by the presence of unalloyed cementite alone, If the

. service temperature is raised to 400 to 450°C, chromium and/or

" molybdenum have to be introduced, These olements are present not
- only in the solid solution matrix but are capable of replacing some
of the iron atoms in cementite; they increase the strength of the
atomic bonds and inhibit diffusion processes which accelerate
coalescence of carbides and may lead to decomposition of cementite
and to the formation of free graphite. In this respect, steels
containing both chromium and molybdenum are better than those
containing one of these elements only, it having been found that
Card 7/11
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The Structural State and High-Temperature Strength of Alloys

free graphite can be precipitated after. long periods at 500°C in a
steel containing molybdenum alone, When molybdenum is the only
alloying element, it diffuses slowly during service at elevated
tomperatures from ferrite to carbides, as a result of which the
high-temperature strength of steel decreases, (It has been shown
by Mirkin and Solonouts (Ref.l13) that in the case of steel 15 M,
operating at 500°C for 15000 to 25000 h, between a quarter and a
half of molybdenum dissolved originally in ferrite has diffused
into carbides.) At still higher temperatures it is necessary

to ensure the formation of more complex carbides by addition of
elements such as vanadium. These elements should be added in
quantities sufficient for the formation of carbides not only of the
Me3C type, but also those corresponding to the formula MeC. It
has been established that, in the case of pearlitic steels, better
high-temperature strength is attained if the ferrite-carbide
mixture is formed without the preliminary martensitic transformation
According to Bochvar (Ref,14), this effect can be attributed to the
fact that in finely-granular pearlite formed as a result of

Card 8/ 11

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

= Gl T g iR g T

05670

$/129/61/000/002/001/014
E193/E483

The Structural State and High-Temperature Strength of Alloys

- decomposition of martensite, the number of regions that can
!simultaneously undergo plastic deformation is larger than that in
lamellar pearlite, It has been established also, by Tseytlin
(Ref.17), that a chromium-nickel-vanadium steel“%tempered after
airrhardening treatment, has better high-temperature strength than
that tempered after normal hardening treatment, this effect having
.been attributed to a more favourable distribution of the alloying
elements between ferrite and carbides attained by the former

. treatment, Apart from the initial structural state, the

structural stability of the alloy at high temperatures is also very
important, Thus, for instance, in the case of steel lZXlZthqQ
(12Kh12V4MF), ageing for 3000 h at 600°C causes the formation of
the My(Mp)a phase which, after 500 h at the temperature, becomes
the predominant phase and brings about an increase in the rate of
deformation (Ref.19), Similarly, the rate of deformation of an
Fe-base alloy, containing 20% Cr, 20% Ni and 20% Co, decreased
sharply after 6000 h at 600°C, owing to a corresponding decrease
in the rate of precipitation of a carbide phase corresponding to a
Card 9/11
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general formula Me23Cé. Finally, the high-temperature properties
of alloys operating under conditions of prolonged loading depend to
a large extent on the kinetics of phase transformations and,
particularly, precipitation of second phases, In order to slow
down these processes, it is desirable to slow down the rate of
diffusion, particularly in alloys undergoing creep and relaxation,
However, the coefficient of probability of concentration
fluctuations is an equal, and often more important, factor.
According to Mirkin (Ref.21), the fluctuation theory provides an
explanation of the sharp decrease in the rate of precipitation of
second phases, bLrought about by the introduction of several

alloying additions and by increasing the difference between the
composition of the matrix and the precipitated phases, Thus, for ]
instance, when chromium-bearing carbide is being precipitated instead
of unalloyed cementite, the number of carbide nuclei decreases by

2 to 4 orders of magnitude; when a ternary carbide is being
precipitated, the number of these nuclei is decreased by several
orders of magnitude, There are 11 figures and 21 references:

15 Soviet and 6 non-Soviet,
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AUTHORS: Mirkin, I.L., PFantayeva, M.I., and Tereshkovich., A

TITLE: Influence of the type of strengtlening pnase on *te
properties of keat resistant alioys

SOURCE: Akademiya nauk SSSR. Institut retallurg:: Iseled vq-
niya po zharoprochnym splavam, v. 7, 1961, D0 . Da

TZAT: During 1958-59, an investigation of cast susternitic (1. ys
based on 16 Cr, 25 % N1, 5. W, remainder Pe witl vuricus -arbon
contents, was carried out =t TsNIITMASh. Various types »f strergth-
ening phases were produced by means of additioral alloyirng, e.g.
M92306' Y -phase, ABz, Certain other changes due to allcy:ng with

Ti, Al, Nb and Mo, do rot bring about basic changes in tie me-hun:-
cal properties of the above solid solutions. In the juencnedi state.
when the alloys consist cf solid solutions with varicble juuanti*ies
of primary phase inclusions (TiC, TiN, N®C, ABp), they possess a
pr.ctically constant hardness and similar characteristics with re-
spect to short-term fracture at 20°C. The different influences 5f
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the alloying elements manifegt themgelves Tlearly TTLYn tmrace
tests, ¢8peclally wher the Primary rrecijpit-.tes form a networg A
charge 1n alloy com:osition Within the lim:itg investivated qeep -
8reatly influence the properties sf solid 80l.ticns, ant, cheref ope
any change in properties may be considered due tc the Vi.rinius
strengthening Phases, and car be estimateqd, A di1ffererce in the be-
havior of alloys manifestsitsself on raising the temperature of
short-tern fracture testing. The rogt intense weakenire sc-urs .p
the case of Alloys Containing carbide strengtherers { -, by "arbides

of the Me2106 type). Alloys tontalning g NiS(Tl, ALY tyrpe strenpgt), .

€ning phase resist the Actiorn of temperature best. T L1gh-tempe .
rature resistance in lorg-term testirg 13 due TOotne AB2 rraga wroLoo
Precipitates during creep tests The ABs phuse barti-.eg 45 r « -
agulate. A partic.lar Character:g+; - cf wlliyvs glrergthnerey L.tne
AB2 phase ;g their hign fiasticity 1n short-tern g L Y
term tests gt elevated "emperatures ngh~tempzrature resielanc .
1578 should be 8trengtheneqd by the Drez.pltition of sgn rhiases ot
different stages of gervice: The rapid.y Precipitating phases N92<

Ce and y' ang the slowly precipitating AB? There are flgures 1 )(
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B104/B138
AUTHORG: Mirkin, I. L., Trusov, L. P., and Alekseyeva, N. A.
i A
TITLL: A mothod of testing welded seams

PERIODICAL: Zavodskaya laboratoriya, V. 27, no. 11, 1961, 1392 - 1395

TEAT: The variable cross-saction spocimen showm in Fig. 1 is suggostod
for weld tests. This shapo is to prevent the spocimens from breaking
outside the welded region during tcsts. The length of the cylindrical
part of the specimen is variecd according to the kind of welded seam. The
local strain during the experimont vas determined in sections I -V shown
in Fig. 1. Tests viith 1'18‘12T'(1Kh10N12T) ostcel showed that the shape

of the specimen has no effect on the nature of the fracture and does not
change the long - time atrength substantially. The difforence between the
long-time strength deteruined with the specimen shape described here and
that dctermined with the conventional shape is given as being 4 - . ////
Moreover, the specimens break in the centre of cylindrical region as
desired. Consequently the posaible effect of atress concentrations at the
cone apex is small. Results are given in the table. There are 4 figures,
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1 tadble, and 1 Soviet reference.
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MIRKIN, I.L., doktor tekhu.nauk, prof.; TSEITLIN, V.2., kand.tekhn.nauk;
- 7 umokovA, G.G., insh.

Investigating the aging process in nickel alloys by changee
in the temperature relation of internal friction. | Trudy
TSNIITMASH 101:61~79 '6l. MIRA 14:1Q)
(Nickel alloys--Metallography)
(Internal friction)
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s S5CROKIlA, Yu.G., ingh.

Kinetic peculiarities of the aging of nickcl-tase a.loys,
Metali.oved. i term. obr. met. n0.7:14=:0 J1 'G.. (MIRA 15:6)

1, TSentral'nyy nauchno-issledovatel'skiy institut tekbnologii
1 mashinostroyenira.
{(Nickel alloys - ilardening)
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1003,1203
AUTHORS Gertstiken, S D, Slastnikova, L F | Yatsenko, T K , Volkova, T I . and Miukin, | L

TITLE The relattonship regularities 1in the diffusion of nickel in nickel-base alloys and the
refractory properties of these alloys

SOURCE Akademiya nauk SSSR. Institut metatlurgn Issledovaniya po zharoprochnym splavam
v 9 1962 Materialy Nauchnoy sessn po zharoprochnym splavam (196} g). 4246

TEXT Data on the mobihity of atoms at elevated temperatures are necessary for the investigation of heat
resistant alloys Such data were obtained here for different grades of nickel and of nickel-base alloys contarning

Cr, W, Mo and Co A layer of radioactive Ni6} was electrolytically deposited on polished samples, which
were heated to a temperature range from 970°C to 1170°C The diffusion coefficient of nickel was calculated
from the difference in the radioactiveity of the surface before and after heating The self-diffusion coefficients
were calculated for refined nickel D = 0 16 cxp (- 64700/RT) cm2sec. for commercial nickel
D = 025exp (- 63006/RT)cm?/sec Diffusion coefficients of mickel into both refined and commercial grade
alloys were calculated, and the mechanical properties as well as the melting points of the alloys were determined
The conclusion reached are that the long-time strength and the resistance 1o relaxation of nickel-base alloys
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The relationship between regularities in the S/6:59/62/009/000/006 0 Y)
1003/1203

11 ROO“C 15 due chiefly to the structure and to the dislocations in the altov and that the thermal mobility of
stoms of the chief zomponents 1 of lesser importance In the discussion, B M Pivaik expressed the apinon
ha* the relationship between the ditfusion in nickel bas= 1llovs and their heat | estvtan ¢ may be mote comprlerx
*han suggested by the authors while A Ya Shinyacv helieved that may he premature to draw conclusions
on the relationship between the heat resistance of alloys and the diffusion st ~w temperatures There are ?
figures and 2 tables
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AUTHOR: ¥irkin, I.L., Ur. of Technical Sgiences, Prof.

LIVLE: intermet~llic pnases in Fe-Ni alloys

SO0URCE: Toscow. Tuentr~l'nyy nauchno-issledovatel'’ skiy
*mtlcuu trxnﬂﬁlq 1. 1 mashinostroyerniya. Trudy,
v. 105, 1962, 5-11

ToK7: rreci.it~tini-horden.n- of asten.t.c steels with
Certe.n unter etullic _h.Le., c.,,/ecmll_/ those of the XhI type
has not been saifciently studied. Considerable attention is paid
to precipitatinn-hrrdenin, »i1tn the 4B, phase (Laves-phase) whose
4 group is composed oI ¢ e-h: rdenin ; elements W, Mo, Nb, or Ti and

B groups of re, Cr, or Ni. Trese phases have a cloae-packed hexa-
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Intermetnllic phnses in re=i{i alloys

Fon~l structare, anc Are carn-d with elements whose atomic roiius
ratio éﬁ = 1.11-1.33., The & 504 0% the primnry AB2 phase (stable
2pove i2000C) i3 com: 0no ~-iuly of ninsbium, the B group of iron.
Tn the secondary ABp [nnl? wicn precipitntes upon prolonged nging,
the A group i comroased A1.nly of ¥. <+he hardness of the ABp phase

(VHN 900) 1is consiicr<ply ni her than that of the matrix (VHN 140- //
160). The ap) phnse i s 5. very slowly in a wide range of alloys

with 2 low content 0I A4—=cl0 ~lements. Metallographic inspection

snowed that intense quantitative growth of the AB2 phuse tokes -
pl.ce on heuting ror 3000 noars ,while the rate of coasmulation of
perticles aur.ng prolonged nuin; At 750°C is remarkably slow. This
unusuul behavior is due moinly to the extremely slight possibility

of fluctuation in the concentr_tion of elemente necessary for balan-

ced nucle~tion. The concentration ratio of elements in the preci-

—
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internetallic phases in re-nNi alloys

pitating AB, phnse to thnse in the solid solution is g for Cr,
% for Ni, % for 4, ..nd i’. for Nb. Therefore, the migration rate

of atoms from and into tne matrix is extremely slow., Complex and
time-consuming changes in the crystal structure have also delaying
effects on the precipitation behavior. There are 5 figures end

1 table.
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MIRKIN, I.L., doktor tekhn,nauk, prof,; PETROPAVLOVSKAYA, 2.N., kand,tekhn.
I nauk

Daependence of the stress relaxation process in steel on the
degree of ferrite alloying., [Trudy] TSNIITMASH 105112-29 '62,
(MIRA 15:8)
(Steel alloys—Metallography) (Strains and stresses)
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GERTSRIKEN, S.D. (deceased); SLASTNIKOVA, L.F.; YATSENKO, T.K.; VOLKOVA, T.I.;
MIRKIN, I.L. _
Regularities of nickel diffusion in nickel-base alloys compared with
the heat;resistance propr-ties of these alloys. Issl. po zharopr.
aplav, 5:1.2-1‘6 62, (MIRA 16:6)
(Nickel alloys—Thermal properties) (Diffusion)
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sirddn, (L., Prof., Or. of Tachnicnl Scliences, and
Truaov, L.7., . andldate of Taochnical Sclencas

Jorformance of walded folnts In steam pipe-lines rade of
augtenitiz stesls

iioscow, Tsantral'nyvy nauchno-issledovatel'skiy institut
texhnologil 1 moshinostroyeniyae Trudy, v.105, 1962,
57-61 )

TEAT: The desipn ol steam pine-lines is ,renarally based on cranp
stranzth and endurance limit of the plpe metals and welds. A ron-
slderable aumber of [allures occurred in welded joints of steam

~ping made of 1X)4i114i2X% (  1257) (1 Xh 14N 14V 2M EI257 ) and 5

1X18:12T (1 (h 18 127 ) mustenitic steela after only 700-800 hrs of

o,)c"ation. The tonslle gtreng®h of regular and welded specimens of
EIZS7 stoeel was 14 xg/mm~ a¢ SOOOC aftoer 50 000 hra, In the oage

of the 1:h18{i12T steel the values at 610°C were 12,5-13.5 kg/mm
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2grforrance of welded joints...

and 11 ‘q;/mm‘2 for segileor sl walded speclmens, raespectively. The
salety factor was 2.3-3,2. Tha fallures are due partly to high com-
nlex wor“ing stressea .- .7t about by sharp changes in steam tom-
persture, and partly t 1nsufficlent plastlc daformation of the
welds. "Thus, the presasnt <asipn of hligh-pressure 3team lines and
velded }joints, do not fully roflect the actaal operating conditions.

There are 2 flgures n:nc 1 lable.
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ChnG 1Ja56 t - ’CA“AI( al wC 10"003. BNd dlﬂntez ’ ‘\XQs.:. E“g
] .

u’ffﬂ(/t nf TOCrIrm Lo t i F on heﬂt-
PEAA DI ) ) res Sb “t T r

soseow, Tasentralinwvy nauchno-issliadovatel 'ski L
teidinclogil | mrshinostro nd - Y institut
125-134 yeniya. Trudy. v.10s, 1962,

THAT: The precent wor« wes carriad o

informatilon on the {nfinnnne oFf vnc'mr:ltm:.":zggeogrrg?gxz}g?ggcae gr
troean hohavior in “lph-tamparature allovs. Four grades of iron
basn steels wera ‘nvestipatod: pure irbh; non-hardonnbia sin 1“'
phase Fo-Cr-1 staal; glow aring alloy with Mo and W added gng a
‘?'llo:r highly suscaptible to aging, with Mo, W, T1, Al and "fb add c?
.-.el'«_i.gg was perfor.al In a1 fnduction furnece at ; pressum‘a of o
1.10 - 5,105 pm uig«  Short-term mechanical properties, streas-
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magnitud “gnd ‘nature of .the temperaturs ‘dependence of the internal
icti £ austenitic 1Kn18N12T steel :queriched from 10759 and aged :
~ ,QOO ‘hrsg was investigated. . Internal friction was - .
gh frequency method on.a UIMD-1 apparatus with- - . =}
_ vibrations of a frequonoy of approximately 1 ke on ae.mples'
8 om in diameter and 200 mm long. ' The temperature depondence curve .
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"high temperature rise, .The internal friction poak s | .§
_prasence of a certain amount of alpha-phass in the - : RS B
. investigation, Introduction of B in an amount up to kv SRR
t.show any :aignifiocant effeat on the nature or the level of R
friction curve up to 5000, .However, the high temperature -
of: the.internal friction curve for steel with B are lower - e
steel without B, Addition of B'displaces the: temperature of |
_of -the rise of: the internsl friction curve ‘in the directioni
gher ‘temperatures, -The degree of: effect of B on internal - -
and ‘modulus ‘of elastioity with an inorease in temperature - . -
‘a.ngeiwit.:h_-a[_B content in the steel .of 0,01%, but rises - .
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ACCESSION NR: AT4013932 5/2659/63/010/000/0087/0092

"AUTHOR: Dekhtyar, L Ya.; Mirkin, L L.; Mikhalenkov, V. 8.; Fedchenko, R. G.;
Volkova, T. L ; Blanter, M, 8, "~

TITLE: Investigation of the paramagnetic properties of high temperature alloys on an
iron and nickel base

SOURCE: AN SSSR. Institut metallurgii. Issledovaniya po zharoprochn*m splavam,
v. 10, 1963, 87-92

TOPIC TAGS: paramagnetic steel, high temperature alloy, iron alloy, nickel alloy,
chromium alloy, alloy paramagnetic property, paramagnetism

ABSTRACT: The temperature dependence of the paramagnetic properties of high temperature
alloys on an iron and nickel base was investigated as a guide to their electronic structure

and the effective number of electrons N, It was found that the maximum number of elec-
trons for nickel-chromium alloys is found in those containing 10% Cr. Addition of niobium
toan alloy of Ni + 16% Cr leads to significant increase in N, Investigation of complex alloys on
a nickel-chromium base shewed that the maximum N 13 observed in alloys with aluminum

and titanium, Investigation of complex alloys on an iron-nickel-chromium base showed

Card 1/2

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FOR RELEASE:

Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

SRS Y L .

—~

ACCESSION NR: AT4013932

that the effective magnetic moment connected with N is maximal in alloys containing tungs-
ten and molybdenum, while niobium, titanium and aluminum lead to a decrease in N. The
results obtained and their comparison with tensile strength studies show that the number of
electrons in the bond found on the basis of the temperature dependence of paramagnetic
sensitivity may characterize the strength of the interatomic bonds at high temperatures.
_Orig. art. has: 3 figures, 2 tables and 9 formulas. .

ASSOCIATION: Institut metallurgii AN SSSR (Metallurgical Institute AN SSSR)
. SUBMITTED: 00 DATE ACQ: 27Febé4 ENCL: 00

SUB CODE: ML NO REF SOV: 002 OTHER: 000
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by Z. G. Pinslter ("Basis of diffractional
methods of investigation of perfect crystals"), B. M.
Rovinskily and L. M. Ryoakova ("Investigation of depondence
of wmechanical properties on characteristics of structure
of metals"=~), L. M. Utevskiy and P. M. Usikov ("Application
of microscopy in investigation of structure of alloys"),
A. A. Predvoditelev and N, A. Tyapunina ("Role of ropro-
duction of dislocatlons in process of plastic flow"), A, V.
Portsov, N. V. Pertsov and E. D. Shukin "Self-producing
internal dlspersion of metals under action of strongly
superficlally-active metallic melting") and I. L. ¥Mirki

("Problems of structural investigations, advanosd by
roquirements of progress of teclmology“s.

re-orts presented at the 3rd Intervuz Conference on Strength and Ductility of
Metals, Petrozavodsk State University, 24-29 June 1963,
(reported in Fizika Metallov i Metallovedeniye, Vol, 16, No. U, 1963, p u0.
JPRS 24,651 19 May 196L.
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ACCESSION NR: ATL0!394] $/2659/63/01 0/000/0149/0156
AUTHOR: Mirkin, I. L.; Zaletayeva, R. P.; Tereshkovich, A. S.
TITLE: Phase composition and properties of complex~-alloyed austenitic steels

SOURCE: AN SSSR. Institut metallurgii. 1ssledovaniya po zharoprochay*m splavam,
v. 10, 1963, 149-156

TOPIC TAGS: steel, austenite steel, complex alloyed austenite steel, alioy steel
phase composition, alloy steel physical property, heat resistant steel

ABSTRACT: The austenitic heat-resistant steels used at the present time contain, °
as a rule, small quantities (up to 0.15%) of carbon. The most frequently used
alloying elements are titanium, nioblum and aluminum (up to 1%), and molybdenum and
tungsten (2-3%). This article discusses the results of a study of two groups of
austenitic steels with a basis of Fe + 16% Cr + 25%, Ni plus a C content of either
0.25-0.30%, alloyed with 3-9% W, or up to 0.10% C, alloyed with an_increased quan-
tity of aluminum (up to 5%). All the Investigations were made on cast metal after
tempering from 1200C and drawing at 800C for 10 hours. The change In the phase
composition of the alloys was determined by roentgenography. The results of.a ro-
entgenostructural analysis of electrolytically separated precipitations are dis-
gussedy . The hypothesis is advanced that the solubility of tungsten in the sohld
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solution of such alloys is lower than in similar alloys withaout manganese, and
that the formation of the Intermetallide Feyw, containing a large amount of tung-
sten, will be facilitated. As the tungsten content increased, there was an in=-
crease in the strength properties at normal and high temperatures, and a decrease
in plastic characteristics and impact ductility. 1t was found, with reference to
this first group of austenitic steels, that there is a change in the phase com-
Position both in the Initial state (the appearance, in addition to carbide Mey3Cq,
of double carbide H'nH”nC) as well as with aging (the earljer occurrence of tha v
intermetallide ABy).  For the second group, the authors investigated the effect of
aluminum on the Process of the formation of intermetallide Phases In austenitic
steel! of the following composition: 0.10% C, 14-16% Cr, 25-30% Ni. The aluminum
concentration in the alloys varied from 1.5 to 5%. A study was made of the hard-
ness, microstructure, mechanical Properties and phase compasition after tempering
in a temperature range of 900-1300¢, A magnetic analysis was also made which
showed that the Intermetallide Nj Al in steels with 1.5 and 3% Al has extremely
low magnetic propertieas. In conc?uslon It was found tha : 1) a change in the
aluminum content in steal contalning 15% Cr, 30% NI and 50-55% Fa is accompanied
by thg formatlon of v?rlogs gyp?s of streggthenlnz pha?es;,.l? aI teeL‘ 1oy o
ﬁ?"ﬁgégiﬁgrgglgﬁ.jfhﬁ éxge:s 3§a§e’f§°§9§o§3 22 Qn%%?meiall‘ﬁejé baznd wh 2hao§,
gpgar%galy, a solid solution of NiAl and FeAl; 2) this phase (NiAT, FeAl) per se,
ar bd

L m

- -00513R001134.
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00



CIA-RDP86-00513R00113¢

"APPROVED FOR RELEASE: Wednesday, June 21, 2000
PFE S0 4 R R SO i LR DR A A B R ENCTREEDT RV S -

ACCESSION NR: ATL01394)

and also the steel in which It is the leading strengthening phase, differs sub-
stantially jn Its properties from steels containing up to 3% aluminum; 3) the speci-
fic properties of this phase call for the further Investigation of high-aluminum
steels in the development of new compos{tions of heat-resistant austenitic steels,
“"Changes in the'phase composition during prolonged Storage of the alloys at 750C
were determined roentgenographically by Engineer M. 0. Nesterova.' Orig. art. has:
4 tables and L graphs,

ASSOCIATION: TsNIITMASh (Central Scientific Research Institute of Machinery)

SUBMITTED: 00 DATE ACQ: 27Febbl ENCL: 00
SUB CODE: ML NO REF SOV; 002 OTHER: 002
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in: samples of Cr-Mo—V eteel at 525-56 C ‘
id tempering at 700C; In an attempt to estabgsh 2
tion-realstance and ferrite composition. The stes] samples, [

s stz » contalned 0,04-0.06% C, 1.14°10.03% Cr, 0.58-0.68% Mo, . |-

V.. aughﬂy lower amounte of the elements in the ferrite phase. The stady | . [NEAN
. Monmurliy the bonding forces in the lattice. of A-iron from the characteris- }— R
: Invésugaﬂng recrystallization in deformed metal by measuring R
ess after cold working with snbsequent heafing (as shown in Fig. 1 of ﬂm L
detormining the recrystallization lempef&f-e perature from hardness ourves - |-
Ita indicate that a sufficiently low rate of dﬂfuﬁmlm:ed with

- t!
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ce, as Indlcated in Fig, 2 of the Enclo mf’i‘:f 8

Whoss ferrite contains 0.5% Mo, 0.1% V and 1.0 or 10.0% Cr. "GP, . | -

the charaotérietio temperature at the Chernovitsldy

-Orig, art, has: 4 figurea - phe
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AUTHORS ¢ (Doctor of technical sciences, Professor); Trusov, L,ﬁ. D

(Candidate of technica sciences)

TIVLE: Nev highly heat resistant perlitic ateels for power plant construction

* SOURCE: IVUZ. Mashinostroysniys, no. 3, 1965, 119-124

(T — tum
TOPIC TAGS: perlitic steel qhmlpranoy bdenum’ oy, vanad alloy
lov alloy gteel / 15KnIMIF steel, 25 Kh2MIFB steel . > M

s

ABSTRACT: \ Low alloy at«l‘s (leas than 4% alloys) must be used to make large
. Power plants now under design (500 000-800 000 kv operating at live steam tem-
| perature of 565C or up to 585C) ecoucmically practical, Rasearch and practical
experience have shown that chroms-molybdenun-vanadium perlitic steels are most
Froper for operation at such temperaturas, Steel 15KhIMIF (0,2%Q, 1.5% cr, 1,08
" | Mo and 0.3% V) 1s now basic for most turbine parts, while the C content is lowered.
! %o 0,1-0.15% in steam pipes, ngg 4€revgth tests of above 25 000 hours indicate |
ho

!
f

o 4.

) Jor gnmm- and ?-11 kg/m for the stean pipe -odm.f

4

that extrapolated values to 1 uls of operation at 585C should be 8-9 kg/-2
1

alloy, It is noted

|
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',th’nt a simple increase in alloy content does not result in improved properties,
as shown by Cr-Mo-V steels in which increasing the Cr content from 1.0 to 3.0%

| decreased the yleld strength from 63-50 kg/w and 8, from 53 to 47 ka/wd'. The

- relaxation strength (at the game initial stresses) is found to be 1,5-2 times
2| higher at temperatures of 565-580C for ateals containing lass Cr and Nb and more
-1V (1.0-1,5% Cr, 0.7-1.0% V) than steel 25Kn2UIFB (0.2-0,3% C; 2.0-2.5 Cr, 0.8-1.0

Mo; 0,3-0.6 V; 0,3 Nb and 0.005 V). The increased part sizes of large power
S plants also complicate the effectivensss of heat treating processes, It has been
| shown that small changes in alloy content can improve heat treating properties
‘| considerably., Thus, increasing the Mn content in 15Kh1MIF from 0.4-0.7% to 0.9-

1.1% decreases the critical ccoling spead by one order of magaitude. The proper=
ties of low slloy perlitic steels ahould be further improved by more complex !
alloy:ing and, ‘simultaneously with the alloy development, improved methods of heat
T ! treati.; and manufacturing of these special-property alloys should be introduced.

| Orige art. hass 4 figures, : i
i ASSOCIATIONs = Tsentral'nyy nauchno-issledovateltskiy institut tekhnologii .
nashinostroeniya (Central Scientific Research Institute of Machine

Te )1 .
hs 0 ] 64 ENCL: 00
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1

'Guteman, M. B.; Mirkin, I. L.s Pavlyuk, A, A.; Pervakov, V. Ao Petmnk&{‘,
N, S.; Khotke'ic"l. V. 1. \

{ORG: TsNII of Technolggy_ and Machine Buildigg! Hoscow (TsNII tekhnologii i mashing
stroyeniya); Kharkov gosuniversitet im. A, M. Gor'kiy (Khar'kovskiy gosunivergitet) .

TITLE: Certain features connected with the K-gtate in Ni-cCp, Ni-Cr-Mo and Fe-Ni-
~Cr-Mo alloys . |’

SOURCE: Fizika metallov 1 metallovedeniye, v. 20, no. 5, 1965, 733-740

TOPIC TAGS: metal physics, ordered alloy, mechanical pProperty, resistivity, non-
ferrous metal alloy, ferrous alloy, metal heat tmatment) heat resistant alloy,
high temperature strength, metal hardening g1 4//] %’)

ABSTRACT: Changes in electrical resistivit \1n Ni + é:% Lr, Ni + 15% Cr + 16% Ho

‘W_md Fe + 25% Ni + J6% Cp + 6% Mo alloys were studied a function of low tempera-
____ture(deformation +20% to ~-196°C) and annealingitate (from 2 to 10 deg/min).

-Dec sition of tHe K-state in the alloys was observed. The effect of the K-astate
on high temperature strength was algo hoted, The K-state Causes microscopic inho-
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mogeneities which retard the motion of dislocations. In this work, the influence
-of the decomposition of the K-state was studied in terms of high temperature
strength, The temperature dependence of electrical resistivity was obtained as a
- function of temperature and heating rate. Fop each alloy, the resistivity in-
- C€reased initially and at 500°C reached a peak, whereupon it dropped to a minimum

At highepr temperatures (between 5009 and 1000°C) and at high rates of heating, the
decomposition of the K-state was studied by increasing the heating rate to 1.0g
deg/min. The fnterval for the maximum decomposition was displaced to higher tem- !
peratures (300 to 4500 higher), depending on the type of alloy. In the K-state re-

. gion a significant Strengthening was also noted when the speed of deformation wag
increased from 0.03%/min to 0.3%/min, while in the region of K-state decomposition i
no effect on strength was apparent, For fagt heating rates, the rise in strength

- was maintained at higher temperatures than for slow heating rates. Ip particular, ;
for Ni-Cr this region was expanded to 700°C, while for the other alloys to 900 op
1000°C. Where the K-gtate was decomposed at room temperature, no additional streng-
thening cccurred Upon pulse heating, Orig. art, hag: 4 figures.
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TITLE: Heat-=resigtant steel, Class 40, No. 177077. - {announced by
the Central Scient c-Research Institute of Technolo and Maching

| Building (Teentral ayy nauchno-tseledovatel skiy fneticut te hnologit
{ uas nostroyeniya)]

sobncz: Byulleten' Lzobretenty { tovarnykh znakov, no. 24, 1965, 72

. ZTOPIC TAGS: ateel, low alloy steel, heat resistant steel, chromfunm
.| containing steel, molybdenum containing steel, nickel containing steel,
‘vanadium coatainting steel, niobiun containing steel

ABSTRACT: This Author Certificate introduced a heat-resistant stael
.| containting chromium, wolybdenum, nickel, vanadium, and niobium. To
| improve the hesat resistance, the content of alloying elemeats fe set !
as follows: 0,130,182 Cy 1,8—2,32 cry’ 1e2~=1,5% Mo 0,55~—0,702 v,
0.9—1,1Z Nt, 0.08—0.15Z Nb, and 0,005 Be ~ (up]

- q/
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"’AU'rnon: Lerikov, L, Nei Hirkin, I. L.; Zasinchuk, Ys, E.; Volkovas To L. b
T

ORG Institute of Physics of Metalge AN UkrSSR _(Institut metallofiziki AN lerSSR‘3 /
TsNIITHASh. State Planning CommitteeSSSR (TsNIITMASh pr.‘l Gosplane SSSR)

o 'l‘lTLB. Investlgatmn of the eff qg: which charge M and melting conditions have
on the hi d rate of growth of recrystallization centers in

;
deformed nickel- and_jron-based alloys !
’

N
' vSOURCE AN UkrSSR. Mekhanizm plasticheskoy deformatsii metallov. (Mechanism of the '
: fplastxc deformation of metals). Kiev, Naukova dumka, 1965, 161-165 ;

. 'TOPIC TAGS: nickel base alloy, iron base alloy, refractory alloy, metal recrystal- :
. lization , high temperature strength 3

.+ ABSTRACT: The authors study the effect of purification (by melting in a vacuum and o
using chargs materials refined by vacuum remelting) on the rate of growth of rec recrys-
tallization centers and the refractory properties of multicomponent alloys. The )
;3pecimens were complex austenite alloys based on iren (0.05% C, 158 Cr, 328§ Ni; 6% W

S
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- jand 3% Ko) and nickel (0.05% C, 13% Cr, 63 Mo, 6% W, 6% Co) containing no titanium !
" jor aluminum, {.e. the quantity of excess hardening phases was at a minimum. The al-
. - {1loys were melted and teemed under various conditions: 1. in air from commerciatie ,
;- jpure metals (IN and 1Zh where N indicates a nickel-based alloy and Zh indicates an
- jiron-based alloy); 2. in a deep vacuum (1+10-% mn Hg) from commercially pure m-tale ;
i -|(2N and 22h); 3. in a deep vacuum from metals previously remelted in a vacuum LiN !
-~ |and 3Zh). Specimens measuring 5x5%10 mm were cut from the ingots and annealeddfor !
*|8 hours at 1150°C and then deformed to 80% by uniaxial compression at room tempera.- '

The specimens were then subjected to recrystallization annealing with holding

~ i from 15 minutes to 8 hours at temperatures of 650-800°C, The temperature during .
fannealing was held constant to within *1°, A gurface layer of the order of tenths
" - {of a millimeter was removed by etching in-aqua regia (nickel alloys) or in an alco-
. {hol solution of nitric acid (iron alloys). The rate of growth of the recrystalli- |
! zation centers was evaluated from the time necessary for reaching the first centers

jof a given size at a given temperature. It was found that the high-temperature

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!
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‘refined alloys, given for determining the rate of growth fn |
‘irecrystallizati nickel and iron alloys. Orig. art. has: ) figure, 3.
i formulas, '

165ep64/ ORIG REF: 006/ OTH REF: 00S

Card 3/3dda.

[P

- - R001134!
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513



t

. Card

"APPROVED FOR RELEASE:

L 400% -6 :
[TACC NR: AP6016585

AUTHC:HS:

EdT (m)/T Sk {w)/Eik{t)/ET]
)

Lobfe, _Jo
SOURCE~CODL:

TUR/0129/66/000/055/001770020°

Mirkin, I. L.; Rybakova, Yu. A.; Tudin, A. A.

ORrRG:

TITub:

SOURCH:

~ynz

GoPIC
KhR70NYu?
oL .
aiiure 1in
anc ~srowth
LWwo ritKe.

v
i

the ciner was alioy KrN7oviyuT \

70G,
bear.ng

/2

some regularities of the deveiopment of sources of fal.are .o .

letallovedeniye i termicheskaya obrabotxa meta..ov, n..

AV v

/5C, and 850C for periocds of 500,
alloys: Lthe copper specimens were stretched at
follo#ing annealing at 520C.
pore pgrowth.

TsNIITMASh

&,

cen conditiong

b .‘I)bop .7-20

creep mechanism, copper, nizke: ali.Qy, Thierla: fiiiure /AU
nickel alloy

The mechan.. and e R .
creep conditions are investiguted.
of voids in the material.

a..oys, one ol

soener i S LR PO
This study is reiated o ine
Vziteriais used in the stuly were L1 copper anc
RN.cnEYasS 4 sinEie-phase nickel-aluminum hoon y
321h A& hirterogeneous

Sresence

T.xlure, «na

sLTuUcture.  Lhe sge LOens Were
prapared by thermal process and wrre sub’ected Lo tens..c test. N Bt oLt aleu

P VRN RV o
454,

w o

YOG, Aad,

ana

ERIVIN [£9 1

ot the nate i1als ERAMI BN

Micruoections
It was noted that

APPROVED FOR RELEASE: Wednesday, June 21, 2000

CIA-RDP86-00513R001134!



b L ac0se-gs

R

!
?
:

esday, June 21, 2000 CIA-RDP86-00513R00113¢

ER - -

5 WEFRETYRAGE SNEE

"APPROVED FOR RELEASE: Wedn

e 20

_A . -
CC NR, S0 TGLEY V »

Gealiloeer 0 00

Wi IR ;
i . apPad -
A A

“o . -
R - r-Ne T giver 6now] : 154
= 5 i h Lrlé‘) Ly LR SN i } M
o . ) A \ ) e . L6 HIVTéTaNe P ' ¥
{ <. i i(() U ~ +ei0rsG, PR A lGnCl;(:"d LY A i : “)..’ 1
onag : 5 s PR O svoals (9552 B
s 4 Lah . L8Ch v rdi. > (1‘ " g
BRI P2 s AR g
r vV's I'o u.a b A v . P R

A.\Jue\ie‘, Susi 1cient s wer o al L 4. i MR “ v . e
) exper aenta. da v e 5t 7 el i
4 a4 40 U
LI O HAN

RIVK SN TRty
/ SUBM DaTE:. none/ GHIG HLF: o0

I
</
P

Ccr‘di

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢

L 2051-60 £ (mi/ Jnse

FF N AP602091 T ———SOURCE CODE! UR/0369/66/002/002/0149]0151 |

i

AUTHOR: Mirkin, L. I.; Shchukin, Yo. D. ;(

ORG: MGU im. M. V. Lomonosov; Institute of Physical Chemistry, AN SSSR, Moscow
(InstTEut flzIcheskoy Khlmil AN SSSH)

TITLE: Formation of a solid solution during a quasi-spontansous internal dispersion
of tin in the presence of liquid gallium 7
R 1

Vv
SOURCEs ' Fiziko~khimicheskaya mekhanika materialov, v. 2, no. 2, 1966, 149-151

TOPIC TAGS: solid solution, tin alloy, gallium alloy, 1iquid metal, chemical disper-
sion

(A
ABSTRACT: Changes in the lattice gonstagts’ of tin in the presence of liquid gallium
were investigated. Alloys thought to contain a solid solution were cbtained in two ¢
ways: (1) deposition of a layeribf gallium on the surface of & tin single crystal,,
and (2) mixing tin and gallium in the liquid state, then cooling at various rates.
The lattice constants were measured with a URS-501 x-ray apparatus. The size of the
unit cell of tin was found to decrease upon {ntroduction of galliums & decreased frow
5,816 to 5.778 &, 1. e., by 0.7%, and < from 3.183 to 1.166 X, 1. e., by 0.6%.
The observed subctu{id decrease in lattice parameters, associated with the formatio
of a solid solution!df gallium 4in tin, 1s considered to be quite natural, since the
lattice of tin is not closse-packed, the radii of atoms and ions of tin are larger th

Card 1/2

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00113¢
! X ] }_‘. e i e R . .

-

ACC NR:  AP6020910

indicate the forma<
The results, which Somars '
a lower valence. {nternal dispersion,
those of galliumy and 448 P82 5 o ton during quasi-spontanedus PR, Tart. hast
tion of 2 tin;g:i%kilm:heoreticel representations of this p
4n full accor
figures.

006
Sy CODE: 11/ SUBM DATES 15June6s/ ORIG REFt

© Card 22///1/:

L yetd b

=y et

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001134!



"APPROVED FO
— R RELEASE:
. : - : Wednesday, June 21,2000 CIA-RD
113«

L 4030866 =':r(m),/'ri.-m(-.-n/"«‘ <o ()T RIH O B A
SOURCE ODE: ';3/0126/66/02'./035/0'(62/0769"

ACC NRi AP6017308 (A

| ,urTHORS: Mirkin, I. L.; ¥ancheyev, O D

,  ORG: TeN11TUASh

\ TITLE: X-T&Y gtructur
ka metallov i metall

x?llo;;s

sile gyrengih O
1

al paraneters and ten b E_i—-\:’g‘——:\l
7 bt

>
21, no. 5 1966, 162-769

ovedeniyes Ve

| somReE: Fizi
um containing alloy,

chromium containingd alloy, alumin
One) o AWy
rsion hardening Ni--Cr-=-al aL10y9
s of the matrix and the .
The Ni, CT» and

i
| moPIC TAGS:
| petal property, ?\a,shc_\-h) ,\\O.\‘L\«\\‘.ss 0

of three dispe
al lattice period
) were investigated.

parametere
petween the crys?
- a

\, ABSTRACT: The strength
having shree relationships
Nibﬁl phase (i.e., o8 % O vhere 88 = By .

A1 composition of the three alloys was e%.a, 9.6, g.3(1); 76.0: 16.8, 7.2(11), and
65.9 27.6, and 6.9”/:(111) respectively. The mechanical properties of the alloys at

20 and 700C are shown in Fig. 1. In adéitlon To the Tooults shown in Fig. 1 1t was

found thab: har ges with increasing cr content put seems independent of

L83 yield str to depend on a8 plasticity ijg a function of &a and

has a maximum ation strength 18 maximum for Ao V. . A.

A. Soroxina took part in the nOTK -

Yuganove, u.
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'AUTHOR: Mirkin, I. I.; Rybakova, Yu. A,
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TITLE: Kinotics of the growth of failurse sites in nickel alloys under conditions of
icroep

'SOURCLX AN SSSR. Institut metallurgii. Svoystva i1 primeneniye zharoprochnykh
'splavov (Properties and application of hoat resistant alloys), Moscow, Ied=vo Nauka,

'1966 148-153
fTOPIC TAGS: nickel base alloy, material failure, creep

'ABSTRACT: Tnoe ratorials for the investigation wore Brand 10 rickel, remeitod in
vacuum; a single phase nickel-base solid solution (Ni + 28,6 Cr + 2.3 Al) . 44l the
nauerlals wore tosted after long term high temperature deformation un.or differont
'stressos. Nickel was tested after deforma‘“ion for 6, 100, 200, and 1880 nhours at
{tomperatures of 500 and 700°C; alloys I (Ni + 26.6 Cr + 2.3 Al) and II (hyi + 70.6 Cr +
'3.5 A1) aftor deformation for 100, 600, and 1000 hours at a temperature of 700°

alloy III (1 hoterogoneous commercial nickol basu heat rosistnnt alloy Type nxlu)/
after deformation for 4200 hours at a temporaturo of 850 C. The slidos were caumlnud
under an optical microscope with magnifications up to 1350 times. The change in pore
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|diameter was measured with an accuracy of 0,4 microns using an ocular micrometer. It
\was establisned that tho nurber of pores in a unit area of the slide increases S6A P~y
3with otching during the courso of the first 3-5 seconds, but that with elcning 56,204
5 seconds, the number remains constant. The transverse poro dimension, as a [ iictlon
lof the etcnhing time, increases almost linearly. In pure nickel a well deve.opod
' substructuro was obsorved under all oxporimental conditlons. Faiiure of all the
'samplos occurred at tho boundary. It was found that for alloy EI?765, in the slress

interval 6-1.4k lg/mm®, tho transverso poro dimoension doed not depond on tho stross,
but the nunoer of pores increases. For all the alloys the stroas ¢ and tho moan
.distance betiweon pores L wore found to be i;vorsely proportional. The experimental
'data correspond to the theory of the growth of poros during creep, due to diffusion
land the formation of vacancies. Orig. art. nasi 2 formulas and J figures.

i
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